The Ryukyu Group in the Ryukyu islands consists of reef limestones of Pleistocene age, and records cycles of marine regression and transgression. Study of the rocks has the potential to constrain precise sea level changes around the middle Pleistocene climate transition from kyr cycles to kyr cycles. To assign a geochronological marker in the age of the transition, we undertook magnetostratigraphic studies of the Ryukyu Group rocks exposed on Miyakojima Island. Paleomagnetic samples were collected at sites from all sequence-stratigraphic units on Miyakojima Island (MY-Units to in ascending stratigraphic order). The conventional thermal demagnetization procedure provided reliable polarity determinations for only seven sites. For the remaining sites, we developed a novel technique of reductive chemical demagnetization (RCD) combined with alternating field demagnetization. This hybrid technique successfully erased the overprinting magnetic components, revealing the primary component. Paleomagnetic directions of sites show that the lower part of the Ryukyu Group (MY-Units -, and the lowest part of MY-Unit ) records reversed geomagnetic polarity, whereas the upper part (all but the lowest part of MY-Unit and MY-Unit ) records normal polarity. Combining the magnetostratigraphic data with existing calcareous nannofossil data, we conclude that the reversed-normal geomagnetic polarity transition corresponds to the Matuyama-Brunhes boundary (MBB). These magnetostratigraphic data including the MBB improve the geochronology of the Ryukyu Group, which is useful for the temporal correlation between the Ryukyu Group and the other climate records during the middle Pleistocene climate transition.
Mid-Pleistocene Climate Transition MPT , Jansen et al., 1986; Sepulcre et al., 2011; Gulick et al., 2015 , Kirschvink, 1980a; Blakemore, 1982; Chang, 1984 Stolz et al., 1986 McNeill 1988 Doan et al. 1960 1973 Ujiie and Oki 1974 1979 1982 2001 (Gradstein et al., 2004) and the marine oxygen isotope data (Lisiecki and Raymo, 2005a ) are compared with the magnetostratigraphy from this study. The reversed-normal polarity boundary at the lowest part of MY-Unit 4 recognized in this study is correlated with the Matuyama-Brunhes boundary. Table 1 ) and their mean directions are plotted in the figure. Some mean directions are distinguishable from the GAD directions at the 95% confidence limit, which suggests that the mean directions are not a secondary overprint by the present-day geomagnetic field. . N: number of specimens that met the criteria (MAD < 15°). D and I: declination and inclination of site-mean direction, which is calculated from the specimens that passed the criteria, respectively. α 95 : 95% confidence limit. k: precision parameter. facies R and C: rhodolith-limestone and coral-bioclastic-limestone, respectively. Parentheses indicate reference values (n ≤ 2). *: these samples were not used to calculate a site mean palaeomagnetic direction. **: one sample was not used to calculate a site mean palaeomagnetic direction. These samples gave inconsistent directions. 
